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[57] ABSTRACT 
A recording liquid comprising a recording agent for 
giving recorded images and a liquid medium for dis 
solving or dispersing the recording agent, is character 
ized in that the recording agent comprises at least one of 
the compounds represented by the following formula 
(A) and at least one of the compounds represented by 
the following formula (B): 
Formula (A) 

R3 R4 

Wherein Q1 and Q2 each represent benzene ring residue 
or naphthalene ring residue, unsubstituted or substituted 
by amine, hydroxyl, or sulfo; R1 and R2 each represent 
hydrogen, hydroxyl, or amino; and R3 and R4 each 
represent hydrogen or sulfo in the form of salt with an 
alkali selected from sodium, lithium, potassium, ammo 
nium, and amines, wherein the number of sulfo groups 
in the molecule is 2 to 8; 
Formula (B) 

Wherein Q3 and Q6 each represent phenyl or naphthyl, 
substituted or unsubstituted; Q4 and Q5 each represent 
1,4-phenylene or 1,4-naphthylene, substituted or unsub 
stituted; R5 and R6 each represent hydrogen, hydroxyl, 
or amino; R7 and R3 each represent hydrogen or sulfo in 
the form of salt with an alkali selected from sodium, 
lithium, potassium, ammonium, and amines; X repre 
sents —NH—, —N:N—, or —CH:CH—; and n is 0 
or 1. 

4 Claims, No Drawings 



4,426,226 
1 

RECORDING LIQUID 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a recording'liquid for writ 

ing means of giving recorded images and more particu 
larly to a recording liquid composition suitable for car 
rying out recording by ?ying a recording liquid as liq 
uid droplets from the discharging ori?ce of a recording 
head. 

2. Description of the Prior Art 
Writing tools, as fountain pen, felt pen, etc., for re 

cording on paper or other recording members have so 
far used as inks solutions of various dyes in water, or an 
organic solvent. 
Such solutions are also used for the so-called ink-jet 

recording process in which recording is carried out by 
discharging a recording liquid within a recording head 
utilizing vibration generated with a piezo oscillator, 
electrostatic attraction caused by applying a high elec 

tric voltage, or other driving forces. For ink-jet record?‘ ing liquids, however, severer conditions are imposed on - ‘ 

various properties than for general writing inks used for 
fountain pens, felt pens, or the like. 
The ink-jet recording process generates low noises 

and permits high-speed recording and color recording 

25 

onto plain paper Without any particular ?xing treat 
ment, and hence various types of ink-jet recording sys 
tems are investigated energetically. 

In any of these various types of recording systems, 
the recording liquid to be used is requested to have 
characteristics like the following: physical properties 
including viscosity and surface tension being each 
within a proper range; enough high dissolution stability 
to be used without fear of clogging any ?ne discharging 
ori?ce used; capability to give sufficiently dense images; 
and no tendency of causing a change in physical proper 
ties or of forming insoluble matter during storage. 

In addition, the following properties are also required 
versatility such that recording can be carried out with 
out limitation on recording members; a high’ rate of 
?xing; and capability to give images excellent in resis 
tances to water, solvents (particularly to alcohol), light, 
and abrasion and in the resolving power. 
However, images recorded by use of conventional 

recording liquids, in particular water base recording 
liquids, are liable to result in blotting, scratches, and 
fading by water adhering, mechanical friction, or light 
exposure. Thus, a recording liquid free from these 
drawbacks are intensely looked for. 
Such being the case, a number of proposals have been 

made relating to the recording liquid, but hardly any 
practical recording liquid satisfying all the above-men 
tioned requirements has so far been given. 

SUMMARY OF THE INVENTION 

The object of this invention is to provide a recording 
liquid satisfying all the above-mentioned requirements, 
that is, a recording liquid, excellent in recording capa 
bility, discharge stability, and discharge responsiveness, 
which does not result in clogging of any discharging 
orifice used or any quality change or precipitation dur 
ing storage, said recording liquid giving recorded im 
ages excellent in tone and contrast, and further in resis 
tances to water, solvents, light, weather, and abrasion 
and in ?xing property. 
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2 
The recording liquid of this invention, achieving the 

above object, comprises a recording agent for giving 
recorded images and a liquid medium for dissolving or 
dispersing the recording agent and is characterized in 
that the recording agent comprises at least one of the 
compounds represented by the'following formula (A) 
and at least one of the compounds represented by the 
following formula (B): 

Formula (A) 

in this formula, Q1 and Q2 each represent benzene 
ring residue or naphthalene ring residue unsubstituted 
or substituted by amino, hydroxyl, or sulfo; R1 and R2 
each represent hydrogen, hydroxyl, or amino; and R3 
and R4 each represent hydrogen or sulfo in the form of 
salt with ‘an’ alkali selected from sodium, lithium, potas 
siurnyammonium, and amines, wherein the number of 
sulfo groups in the molecule is 2 to 8. 

Formula (B) 

. In this formula, Q3 and Q6 each represent phenyl or 
naphthyl, substituted or unsubstituted; Q4 and Q5 each 
represent l,4~phenylene or 1,4-naphthalene, substituted 
or unsubstituted; R5 and R6 each represent hydrogen, 
hydroxyl, or- amino; R7 and R3 each represent hydrogen 
or sulfo in the form of salt with a member selected from 
sodium, lithium, potassium, ammonium, and amines; X 
represents —NH—, —N:N—, or —~CH:CH——; and n 
isOo'r 1. iv 1 I‘ 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Such combined use of at least one of the compounds 
(dye) represented by formula (A) and at least one of the 
compounds (dye) represented by formula (B) markedly 
improves the dissolution stability of recording liquid 
components themselves, so that the resulting recording 
liquid is stable for a long period and excellent in dis 
charging stability, discharge responsiveness, and con 
tinuous recording process capability‘ even at higher 
concentration of dyes. The recording liquid of this in 
vention is highly valuable in practical use also in that 
images recorded therein combine good resistances to 
water, light, abrasion, and alcohol. 
The recording liquid of this invention comprises, in 

principle, compounds (dyes) represented by formulae 
(A) and (B), respectively, and a liquid medium such as 
water or an organic solvent. As mentioned above, the 
combined use of these compounds of formulae (A) and 
(B) markedly improves the dissolution stability to these 
liquid media, discharging stability, and strage stability, 
causing no clogging of the discharging ori?ce in opera 
tion after a long recess of recording. 
The content of a mixture of compounds of formulae 

(A) and (B) used in this invention, though suitably de 
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termined according to a desired density of recorded The ratio of a compound of formula (A) to a com 
images, the device to be used for recording, the types of pound of formula (B) is generally 9:1 to 1:9, preferably 
other components to be added, and requested physical 8:2 to 2:8, by weight. 
properties of the recording liquid, is generally 0.5 to While compounds of formulae (A) and (B) are used as 
20%, preferably 0.5 to 15%, and particularly preferably 5 essential components of the recording liquid in this 
to 1 to 10%, by weight of the total weight of recording invention, a known dye can also be used therewith, 
liquid prepared. including a variety of direct dyes, acid dyes, etc. 

Examples of the compounds of formulae (A) and (B) 
are given below. 

SO3Na ' , SQ3Na 
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-continued 

H2 OH on 

OH OH 
HZN NHZ 

1.6 

No. 61 

No. 62 

No. 63 

No. 64 

No. 65 

N0. 66 
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-continued 

NH; OH 
OH No. 69 
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Among the above-cited compounds, those of which 
sulfo groups have a structure of quaternary ammonium 

. . . . . 45 salt are excellent in dissolution stability when a record 
ing liquid contains a large quantity of a water-miscible 
organic solvent which will be mentioned later. 
Moreover, it is desired to use those compounds, 

among the above-cited ones, which satisfy the condi 

Nos. 1-5, 9-12, 21-24, 32, 53, 
etc., which are preferable com 
liquid of this invention. 

tions that (a) R3 and R4 each are a sulfo group in the 50 
form of sodium salt or quaternary ammonium salt, R2 is 
hydrogen, (b) Q; is a phenylene group unsubstituted or 

0H NH; 0H 

®N=N N=N N=N N=N 
SO3Na S03Na 

SO3Na 

0H NH; OH 0“ 

N=N N=N N=N N=N 

SO3Na SO3Na 
SO3Na 

No. 77 

No. 78 

No. 79 

No. 80 

substituted by sulfo, (0) Q2 is a phenylene or naphthy 
lene group substituted by amino or hydroxyl, (d) the 
number of said sulfo groups in a molecule is 2 to 8, 
preferably 2 to 6. Examples of these compounds are 

57-59, 65, 66, 70 and 71, 
ponents of the recording 

[II] Dyes represented by Formula (B) 

No. 82 
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SO3Na 
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No. 119 

No. 120 

No. 121 

No. 122 

No. 123 

N0. 124 

No. 125 

No. 126 
































